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Introduction

Extraterrestrial observation of the sclar corona outside of eclipse
ic limited by the presence of stvay iight within the coromagraph. The
dominant part of this stray light arises from instremental scattering,
but in 2 space gowirommedt peculiar added scurces of undesired radiance
are to be contehded with, These include flucrescence and scintillaticn
of the glass lens elements due to short wave and high energy particle
radiation. Discoloration of the primary cbjective might also prove tc be
a problem under these conditionms.

The success of HAO's A0SO coronagraph system is dependent upon the
minimization of these effects, It is the purpose of this memcrandum to
define the factors which are most likely to concern us in this connection
and to provide, as a first step in the investigation of these phencmera,
a bibliography of the information presently available in the literature
to which HAQO personnel have access,

“HAQ Astro-Geophysical Memoranda provide an opportuniiy for the staff
of our cbservatory &o circulate for comment and criticism preliminary
ideas not yet ready for formal publication, or not suitable for such
publication. %They are sent to our close colleagues at the Sacramento Peak
Observatory and the HNational Bureau of Standards and to other workers with
special interests in the field, They should not be regarded as formal
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Definitions

(1) Luminescence

Luminescence is a general term, used to describe light emigsion that
cannot be directly attributed to the temperature of the emitting body.
Various types of luminescence may be distinguished by attaching a prefix
which suggests the source of the exciting emergy that gives rise to the
emission. An example is the familiar cathodoliminescence or electronolu-
minescence induced in the glass envelopes of cathode ray tubes.

(2) Pluorescence aqg Phosphorescence

Many substances continue to luminesce for an extended period after
the exciting energy is shut off. The delayed light emission iz gemerally
called phosphorescence; the light emitted during the period of excitation
is generally called fluorescence., The lumincus clock faces are well-known
examples of the former effect while the purple glow of quartz under ultra-
violet radiation is illustrative of the latter,

In an exact sense this clagsification based on persistance of the
afterglow is not meaningful because it depends on the time resoluticn of
the detector used to observe the luminescence. Hence, more precigely,
fluorescence has also been defined as a luminescent emission having an
afterglow duration which is temperature independent. Phosphorescence
may then be defined ag a luminescence with an afterglow duration which
becomes shorter with increasing temperature.

For our purposes the first definitions are entirely adequate.

(3) Thermoluminescence

Thermoluminescence is a term used broadly to mean any luminescence
appearing in a material due to the application of heat,

Many solids contain one or more types of "centersg" that can trap
electrons. 1If such a material is exposed to light of sufficiently short
wavelength, free electrons are produced within the solid and some of
these may be trapped. If the potential well of the trap is sufficiently
large, the electron cannot egcape unless the temperature is raised. If
heat is applied, however, it may acquire sufficient thermal energy to
escape and result in a delayed luminescence.

HAOQ has proposed to protect the A0SO coronagraph optics from meteor
pitting by using a protective docr or shield, which will clcse when the
system is inoperative. If this shield is not opaque tc x-rays, this effect
nay be of importance in the A0SO application, '



(4) Scintillation

The flashes of light from radiation emitted by atoms of a material
as they return to their normal energy state after ionization or excitation
by charged particles or x-rays comprise the phenomencn of scintillatiom.
This is a fluorescent effect.

(5) Solarigation

In the context of this memorandum, solarization is the well-known
discoloration which is produced in glasses due to prolonged exposure to
sunlight. Most common is the formation of a deep violet tint in ordinary
glass. Serious solarization of optical elements is equivalent to the
insertion of a broad-band optical filter whose density varies with time.

An investigation of the influence of these phenomena on the operation
of the orbital coronagraph must consider the extent to which the presence
of ultraviolet radiation, x-rays, and cosmic rays induces the following
detrimental effects:

1. FPluorescence of lenses, mirrors, and other glass elements.

2. Thermoluminescence of the objective due to temperature
rise upon removal of the shield and commencement of
operation,

3. Scintillation in the optical elements.

4. Solarization of the lenses,
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Conclusion

The foregoing references provide a fairly complete bibliography of
the available, pertiment litevature. Unfortunately, they contain little
information that is directiy applicable to our problem. There seems to
be no report available of studies on the behaviour of coronagraph-type
lens glasses under radiation conditions simulating those exterior to the
atmosphere. This is not surprising since the era of optical experiments
in space is really only a few years old and hence there has been little
motivation for such specialized study. Furthermore, very few of the
accomplished space experiments have been carried out in the visible
portion of the spectrum.




